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BACKGROUND OF THE INVENTION 
This invention relates to a process for preparing nitra- 

mines and more panicularly to a process for preparing 
ctioro substituted nitramines, 

~Mono&.IoromtthyI and bis(chloromethy1) substi- 
tuted nitramines are useful as comonomers in energetic 
plymer~ for use in propellant and explosive binders. J. 
Majer and J. Denkstein, Cofleczjun Czeclz Gem, Corn- 
mun. 31(b), pp. 2547-57 (1966) disclose a process for 
making chloromethyl nitramines by bubbling dry hy- 
drochloric acid gas through a solution of N-acetox- 
ymethvl nitramines in anhydrous dioxane at 0’ C. The 
pr-k is expensive and difficult to use. It requires 
cmling and the use of anhydrous soknts It rquks 
the use of hydrogen chloride gas which is dangerous 
and requires special handling. Additionally, ptoduct 
separation from the solvent-hydrogen chloride mixture 
is cumbersome. 

Therefore it would be desirable CO. provide a safer, 
less expensive, and easier to use process for producing 
N-chloromtthyl nitramines. 

SUMMARY OF THE INVENTIQN 

According, an object af this invention is to provide a 
new prwess for making N-chloromcthyi nitfamines. 

Another object of this invention is to provide a safer 
method of producing Nlchloromethyl nitramincs with, 
out using hydrogen chlotide gas. 

A further object of this invention is to provide an 
easier, fess expensive method of producing N- 
chlormnethyl nitramines. 

These and other objects of this invention are 
achieved by providing a method of producing N- 
chloramcthyl nitramines by: 

reacting an IGacetoxymethyl nitramine which is I- 
acctoxy-2,4,6-triazaheptane, 1 ,?diacetox y-2,4,6-t rini~ 
ttC+2,4,6&azaheptane, or 1,9=diacetoxy-2,4,6&tetrani- 
tfo-2,4,6,8-tetraazanonane with a mixture of cQnccn- 
ttated hydrochloric acid and trifluoroacetic acid to 
produce the corresponding NWctiorumethyl nitramine 
that is 1 -chloro-2,4,~trinitto-Z,4,6ltriazaphep~e, 1,7- 
dichloro-2,4,6&.nitro-2,4,&riazapheptane, or 1,9- 
dichloro-2,4,6,8-tetranitro-2,4,6,8-tetraazanonane, 

wherein the acid mixture comprises from 10 to 30 
weight percent of concentrated hydrochloric acid with 
trifluoroacetic acid comprising the remainder of the 
acid mixture. The NIchJaromethyl nitramine products 
are useful as staxzing materials for the preparation of 
cnergaic polymers for explosive and propellant bind- 
Ms. 

’ DETAILED DESCRIPTlON OF THE 
PREEERRED EMBODIMEm 

The present invention provides a new procas for 
prducing chloromethyl &ram&s. In the process a 
N-acetoxymethvl nitramine is reacted with a mixture of 
concentrated hidrochloric acid and trifluoroacetic acid 
to pmduce the corresponding Wchloromethyl nitra- 
mine. The concentrated fiydrochkk acid used in this 
process contains approximately 37 weight percent hy- 
drogen chloride with the remainder being water* For 
example. 
(1) 1 -acetoxy-2,4,6-trinitro-2,4.6~t~~~heptane? 
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(2) 1 ,7-diacetox??-2.4,6-trinitrog~,4,6-triazaheptane, 

(3) 1,9aiacetoxy-2,4,6,8~~~~tr~2,4,6,g-tetraazan~- 
-6 

~8n bt tt%t%ed with 811 acid mixme of concentrated 
hydro&loric acid and t&‘iuoroacetic acid to pro- 
duce: 

(1) 1 -ChlOf*2,4,btfStr0-2,4,dtriazahep~e, 

(2) I,fdichlortE2,4,6-trinitro-Z~4,6triazahtptane; 

respectively. ?‘hese preparations are illustrated by 
txrsmples f , 2, and 3, tcspectively. 
Exampies 4, 5, and 6 disclose methods of preparing 

the N-acetoxymethyl nitramk starting materials. 
The acid mixture is made from concentrated hydro- 

chloric acid and neat (100 percent) trifluoroaccric acid. 
The acid mixture preferably comprks from abut 10 tu 
about 30, more preferably fron 15 to 25, and still more 
preferably about 20 weight percent of concentrated 
hydrochloric acid with the remainder of the acid mix- 
ture being trifluoroacetic acid. Concmtrated (37 pcr- 
cent) hydrochloric acid is inexpensive and readily avail- 
able. It ofks a high concentration of HCl with minimal 
danger of I-ICI vapors. More dilute farms of hydrochlo- 
tic acid may be operable in the process, however the 
efftciency of the prlxess Ml sufftr and the cost of the 
product N&Ioromcthy1 nitramines will increase ac- 
cordingly. 

This process is preferably run at ambient tempera- 
ture. At ambient temperature good yields are achkved 
in rcasonablc time without the cxwnse of cooling or 
heating equipment Lower ttmpraturcs may be used in 
the prm but this adds cost to the procm without my 
comsponding benefit. 

The prw is preferably run without the use of sol- 
vents or carriers. In examples I, 2, and 3, the acid mix- 
ture is add& to the N-acttoxymethyl nitramine staring 
material However, the procedure may k reversed by 
adding the N-acetoxymethyl titramine starting mat&al 
to the acid mixture. 

After the solid product is filtered off, the trifluoroace- 
tic acid (bp 72.4’ C.) tern be recover& by distillation 
from the remainder of the reaction mixture (excess HCI, 
water, and acetic acid). This process may be run as a 
continuous process. 

The general nature of the invention having been set 
forth, the fotlowing examples are presented as specific 
illustrations thereof. It will be understood that this in- 
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venfjon is not Jimited to these specific examples. but is 
susceptible to various modifications that will be recog- 
nixed by one of ordinary skill in the an, 

examples 1, 2, and 3. Examples 4, 5 and 6 are quoted 
from those prior art sources. 

EXAMPLE 1 
Example 4 is quoted from Chemical Abstracts, vol- 

ume 57, column 13611 (CA 57:13611): 

l-Chloro-2,4,6-trinitro-2,4+6-triazaheptane 

TO 2.0 g of 1 -Acetoxy-2,4,6-trinitru~2,4,6-tnazahep- 
brie (6.8 mmol) was added a mixture of 17.8 g trifhoro- 
acetic acid and 4.2 g concentrated hydrochloric acid. 
After stirring for 8 few minutes at room temperature the 
mixture became clear and shortly afterwards a heavy 
white precipitate formed Stirring was continued over- 
night at room temperature. The solid was collected by 
suction filtration, washed with distilled water, and dried 
in vacua Culiected was 1.5 g (83%) of khloro-2,4,6- 
titro-2,4,&triaz&eptane. 

Mp= 139.5-141’ C (from 1,2dichloroethane/hex- 
4lSleS). 

WMR spec~~m (d~lacetoniwik): 83.57, 5.78, and 
5.94+ MS (CI): m/e (relative intensity) 292 (W + +N& 
33%); 290 (M++NlL& 100%). 
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An& calcd for C4W9N&C11: C, 17.62; H, 3.33; N, 
30.83; Q, 35.21; Cl, 13.01. Found: C, 17.80; M, 3.35; N, 
30.98; Cl, 12.85. 

laAcetoxyo2,4,6-trinirro-2,4,~t~~ep~ne 
“Acetate or nitrate of 6alkyd-2,4,6-trinitro-2,4,6- 

Wizl~~Ol. Jifi I2nkSU~ and Vh&mir &&r&eke 
Czzch. 98,248, Jan. 15, 1961, Appl. Nov. 13, 1959. The 
described m&hod is the nitrolysis of N-alkylhexamethy- 
fene-tetraminium nitrate, sulfa& or mtate with a mkt. 
of HNO3 with A@, or anhydride of HNO3. Thus, a 
tit. of 30 g N-methylhexamethyienetetr~~ ni- 
trate (I) and 49 ml. AcOH addEd d-g 15-N mirl with 
stirring at W-20’ to the mixt. of 52 ml. 98-g% HNO;, 
and 48 mi. A@ under stirring, tbc temp. increased to 
75’ and kept 15 min. gave after c&ing ta 2O”-5’ 22.2 g 
tryst. ~methy)L2,4,~~uo-2,4,~triazahcxanol (II). 
The react-in mixt. dild. with water gave ad&A 5-3 g II. 
The total yield was 27.5 g of a product, m. 151°-30 , i.e., 
63% of theory calcd. on 1.” 

EXAMPLE 2 
r,7-Dir,hloro-2,4,6-t~njt~o-2,4,~t~a~ep~e 

To 2.0 g of 1,7-Diacttoxy-2,4,6-ttiitrog2,4,6- 
triazaheptane (5.6 mmol) was added a mixture of 17.8 g 
trifluoroacetic acid and 4.2 g concentrated hydrochlo- 
tic acid. After stirring for a few minutes at rmrn tern- 
perature the mixture became clear and &only after- 
wards a heavy white precipitate formed. Stirring was 
continued overnight at room temperature. The solid 
was collected by suction fdtration, washed with dis- 
tilled water, and dried in vacua. Collected was I.5 g 
(88%) of 1,7dichloro-2,4,6-trinitro-2,4,~triaz9htptane. 

Mp= 1M.S145.5’ C. (from 1,2~i&Ior~th~t). 
IH NNR spectrum (dd-acetonitrile): 65.93. MS (CI): 

m/e (relative intensity) 326 (MT +I+& 7%); 324 
(M+ +N%, 11%); 52 [(CN)z; I@%]. Anal. C&d. for 
&.HgXgO6C12: C, 15.65; W, 2.63; N, 27.37; 0, 3 1.26; Cl, 
23.09. Found: C, 15.57; H, 2.56; N, 27.09; Cl, 23.4X 

Examples 5 and 6 are quoted from page 2772 of a~ 
article by WE. Bacbann, W.J. Horton, E.L. Jenner, 
NW. MacNaughton and L.B. Scott, titled, “Cyclic and 
Linear Nitramincs Farmed by Nitroiysis of Hc~ne,” 
which appeared in the Journal of the American Chcmi- 
cal Society, Volume 73, No. 6 (June 1951), pages 
2769-2773, herein incorporated in its entirety. 

“1,7-Diacetuxy-2,4,~trinitr~2,4,dtriazahtptant 
(IV).-A series of runs were made in which hexamine, 
nitric acid and acetic anhydride were brought together 
under various conditions. In (a) is given a procedure in 
which ease of obtaining a pure compound rather than 
yield is emphasized. In (b) is given a procedure which 
employs hexamine dinitrate. 

EXAMPLE 3 

To 2.0 g of 1,9-~iacetoxy~2,4,6,8~tetrranitro-2,4,6,~- 
tetraazanonOnane (4.7 mmol) was added to a solutinn of 
17.8 g ttifiuoroacetic acid and 4.2 g concentrated hy- 
drochloric acid. After stirring for a few m.inut~ at room 
temperature the mixture became clear and shortly aftcr- 
wards a heavy white prtcipitatc formed. Stirring was 
continued overnight at room temperature. The solid 
was collected by suction ftitratbn, washed with db 
tilled water, and dried in vacua. Collected was I.7 g 
(94%) of 1,9dic~oro-2,4,6,8-tettanitro-2,4,6,8-ttg 
rmonane. 

“(a) Forty-five cc. of 98% nitric acid was added grad- 
ually with stirring to 120 cc. of acetic anhydride (in a 
&reelnecked flask equipped with a thermometer and 8 
paddle stirrer) which was kept at 15’920’ by means of 
$n ice-bath. A solution of 33.6 g of hexamine in 55 cc. of 
glacial acetic acid was added continuously to the stirred 
mixture at 15*-20’ in twenty minutes. The rcsdting 
mixture was hat& in the course of fifteen minutes t0 

75’ ; the clear ~lution was stirrEd as it cc&d to fern 
temperature; at about 70” a few crystals of TV were 
introduced. Aher standing at room temperature for 
twelve hours, the we&formed crystals of IV were col- 
Iccted on a filter and washti with acetic acid. The moist 
product was dissolved in 100 cc. of hot acetic acid, and 
the solution after seeding wS allowed to cool; yield of c 
col0r’Jcss platts 43 g. (51%); m.p. 153-154.5’ l 

Mp = 195- 198’ C. (from 1,2aichloroethane). &I 
N)ulR spectrum (de-acetonitrile): 6 5.94 and 5.99. 

MS(CT): m/e (relative intensity) r402 (M+ +N&, 
1%); 400 (MA +N?& 8%); 398 (M’ +NZ%, 12%); 44 
m20, 100%). Anal. Calcd. far C;sH1&8OgCb C, 
15.76; H, 2.M; N, 29.40; 0, 33.59; Cl, 18.63. Found: C, 
15.85; H, 2.62; N. 29.49; Cl, 1?.39. 

Examples 4, 5, and 6 present prior art methods which 
were used to prepare the monoacetoxymexhyi and 
diacetoxymetfiyl nitramine starting materials used in 
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“The original mother liquor contained additional IV 
and much water-insoluble gum. The whole was dis- 
@ of by converting it into water-soluble products bv 
addition of 700 cc. of water followed by stimetig on 
a steam-bath for three to five hours. 

“By omitting the heating to 70” , a 48-g. first crop was 
obtained which gave 34 g of TV with m.p. 1 S- 155 on 
recrystallization.“ 

(The reference also dis&ses a method of making this 

compound from hexamine dinirrate,) 

4 

EXAMPLE 4 (prior art) 

EXAMPLE 5 (prior art) 
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EXAMPLE 6 Q&r an) 

P 
1,9-Diacetoxy-2,4,6,8-tetranitro-2,4,6,8-tetraazanonane 

“1,9-Diacetoxy-2,4,6,8-tetranitro-2,4,6,8-tetr~no~ 
nane (v). Twenty cc. of acetic acid was placed in a 
four-necked l-1 flask equipped with a thermometer, 
paddle stirrer and two burets, and the flask was im- 
meti in $R ice-bath. A solution of 33.6 g of he&e 
in 55 cc of acetic acid and a cofd freshly-prepared mix- 

ture (see a&we) of 21 cc of 98% nitric acid and 60 CC of 
acetic anhydride were added continuously and equiva- 
lently in six minutes to the stirred acetic acid; the tem- 
perature of the reaction mixtute was kept at 30’ . After 
being stirred at 30. far one-half hour more, the thick 
mixture ~8s poured into a dry beaker (hood). Acetic 
anhydride (iSO cc) was added to the uncle~~I reaction 
flask; 40 cc of 98% nitric acid was added with cooling, 
and the four-stare reaction product (contained in the 
Wer) was added in three to five minutes; the tempera- 
ture was kept at 2%3U@ . Acetic anhydride (50 cc) was 
used to transfer the residual material in the beaker into 
the reaction mixture. 

“The stirred reaction mixture was hated slowly to 
70” ; brown fumes were evolved and some solid re- 
mained undissolved. The bath was removed and the 
mixture was stirred as it cooled to room temperature. 
After two hours the product was collected on a filter 

.a.nd washed with acetic acid; yield 41.2 g; m.p. 
174’477’ , Recrystallization from 600 cc of acetic acid 
yielded culorless nacreous plates of V; yield 33.1 g. 
(32%); m.p. 182.5’483.5’ ,” 

Obviously numerous modifications and variations of 
the present invention arc possible in light of the above 
teachings. It is therefare to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as rpecificaIly described 
herein. 

What is claimed as new and desired to be secured by 

9 5,243.075 r 
6 

1. A process for producing N-ohIoromethy1 nitram 
mines comprising 

(t) contacting an N-acetoxymethyl nitramine that is 
1 -acetoxy-2,4,6-trinitro-2,4,&triazaheptane, 1 ,f- 

5 diacetoxy-2,4,6-trinitrun2.4,6-triazaheptane, ur I$ 
diacetoxy-2,4,6,8-tetranitro-2,4,6,8-tetraazanonane 
with a mixture of concentrated hydrochloric acid 
and trifluoroacetic acid to produce the correspond- 
ing Ndlofomethyl nit&e that is I-chlOfQ- 

10 2,4,6-trin.iUo-2,4,6=triazaheptane, 1,7dicMoro- 
2,4,6-ttitro-2,4,dttiazahcpUne, or 1,9-tetranitro- 
2,4,6,8-tet -CXUUE, 

wherein the acid mixture comprises from 10 to 36 
weight pcrwnt of coactntrate hydrochloric acid 

1s with trifhmacetic acid comprising the remainder; 
and 

tetters Patent of the United States is: 

(2) isolating the Nlchloromethyl &amine product. 
2. 7%~ process of claim I wherein the Wacetox- 

ymethyl nitraminc starting material is l-acetoxy-2,4,6- 
20 trinitr~2,4,6=triaz&tptane. 

3. The process of claim 1 wherein the N-acetox- 
methyl nitram& starting material is 1,7-diacetoxy- 
2,4,6-trinitro-2,4,&triazaheptane. 

1. The ~EMXSS of cfaim 3 wherein the N-acetox- 
25 ymetbyl nitrate starting material is 1,9diacetoxy- 

2,4,6,8-tetranitro-2,4,6,8-tetraz9nonane. 
5- The ptoces~ of daim 1 wherein the acid mixture 

comprises from IS to 25 weight percent of concentrated 
hydrochloric acid with trifluora acetic acid comprising 

30 the remainder of the mixture. 
6. The process of claim 5 wherein the acid mixture 

comprises about 20 weight percent concentrated hydro- 
chloric acid with trifluotacetic acid comprising the 
remainder of the acid mixture. 

3s 7. The process of claim 1 which is run at ambient 
temperature. 

8. The process of claim 1 wherein after step (2) the 
trifluoroacetic a&d is recovered. 

9. The process of claim 9 wherein the trifluoroacetic 
40 acid is recuvered by distillation. 
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